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The distribution and relative amounts of
protein-bound sulfhydryl (511) and disulfide(55) groups in human epidermis have been
studied histochemically by numerous workers
(Montagna (14), Steigleder (20), Braun-Falco
(5)). Particularly since 1952—1954, when Barrnett
and Seligman (2, 3) published their specific
staining method with dihydroxy-dinaphthyl-
disulfide (DDD), without and with thioglycolic
acid (TGA), a considerable number of authors,
beginning with Barrnett and Seligman them-
selves, demonstrated well defined differences in
the distribution of SH and 55 throughout the
normal epidermis and its appendages (Hollander
et at. (12), Foraker and Wingo (7), Steigleder (21),
Montagna et at. (15), Braun-Falco (4), and
others).
In skin diseases, observations with DDD have
been less numerous but also in this field some
pertinent data have been published. In 1954
Hollander et at. (12) investigated the results of
the DDD stain in psoriasis, eczema and lichen
simplex chronicus (in addition to normal skin),
and found that in these diseases the distribution
of SH showed a "lack of striking diagnostic
differences." Foraker and Wingo (5), in 1955,
examined basal and prickle cell carcinomas of the
skin, and demonstrated SH in all neoplastic
cells, 55 in regions of intracellular keratinization
and in horn pearls. In a follow-up study (9) the
same authors obtained similar results in senile
and seborrheic keratoses: SH could be shown
especially in the epithelial cells, SS in the keratin.
No difference in the distribution of SH or 55
was discernible between senile and seborrheic
keratoses.
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Parakeratotic horny layers received particular
attention by several observers. Steigleder (21),
in 1956, found the stratum corneum of pam-
keratoses richer than that of the normal
epidermis in 511 as well as SS (and other sub-
stances), but was of the opinion that these find-
ings were not characteristic for any particular
dermatosis, and unsuitable for a differential
diagnosis between psoriasis and other chronic
inflammations. Braun-Falco (4, 5) confirmed
Steigleder's findings, and also considered a high
concentration of SS as not chracteristic enough
to differentiate parakeratoses from orthokera-
tosis. Especially in regard to psoriasis Braun-
Falco remarked that the histochemical localiza-
tions of SH and SS are not specific for this disease,
but can be found in a similar manner otherwise,
e.g. in exfoliative dermatitis. However, he also
noted that the "failure to differentiate between
psoriasis and exfoliative dermatitis may be based
on the fact that the available histochemical
methods do not permit a finer quantitative
analysis." Steiner (22, 23) examined a variety of
parakeratotie and hyperkeratotic lesions. His
findings in parakeratoses agreed with those of
previous observers in regard to the higher than
normal 511 contents of the stratum corneum.
However, in contrast to the observations of
others, he described a low SS content of pam-
keratoses; and he found the 511 of hyperkera-
toses higher, and their SS lower, than that of
parakeratoses.
All of these findings were based on comparative
estimates of different staining intensities. As yet,
quantitative data have only been recorded by
biochemical methods applied to water-soluble
sulfur-proteins (Van Scott and Flesch (27),
Gruneberg and Szakall (11), Magnus (13), and
others). However, for reasons of histologic
technic, biochemical data cannot be applied to,
or compared with, histochemical findings. The
511 compounds of the stratum eorneum which
stain with DDD and with TGA-DDD are
obviously different from the water-soluble sulfur-
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proteins of aqueous extracts. Steiner (23) had
concluded that "a better differentiation of hyper-
keratosis and parakeratosis in terms of 511 (and)
SS. might be possible by quantitative meth-
ods, particularly with the spectromierophotom-
eter"; and Cafruny et at. (6) and Teiger et at.
(26) had successfully used the spectromicro-
photometric method for the determination of
protein-bound SH and 55 groups in animal
tissues stained with DDD and TGA-DDD. It
was therefore decided to apply this method to the
epidermal sulfur of the normal human skin and
of skin diseases.
MATERIAL, EQUIPMENT AND pRoeEnUREs
The biopsy material consisted of 68 specimens,
ten of normal skin from different regions, obtained
through amputations and excisions, tbe others
from diseases with abnormal keratinizations
(parakeratosis, hyperkeratosis, superkeratiniza-
tion, ichthyosis), and from diseases without sig-
nificant or abnormal keratinization (condyloma
acuminatum, papilloma, histiocytoma, basal cell
epithelioma, acute dermatitis, etc.). Table 1
shows the diagnoses and the number of cases
examined in each disease.
For optimal preservation of SH the specimens
were fixed in triehlor-aeetie acid (2). The paraffin
TABLE 1
No. of
Cases Diagnosis
SH, 88 end S levels of the lesions examined in decreasing order of S
P.
or
H
Sil 55
Total
5
3
3
4
3
5
2
3
2
10
10
7
6
5
68
P
H
H
H
H
H
H
P
I
H
H
P
H
P
H
P
Verrueae
Kerato-acanthumast
Tumor cells
Horn inclusions
Parakeratotic lesionst
Leukoplakias
Horn inclusions
Seborrheie keratoses
Horn inclusions
Prickle cell epithelio-
mast
Tumor cells
Precaneeroses §
Horn inclusions
Iehthyosis
Normal skin
Various dermatoses)
Psoriasis
Lichen planus
Basal cell epitheliomast
Tumor cells
Horn inclusions
Papillomas
Ranges (excluding tumor
cells and horn inclu-
sions)
64.2
62.9
70.0
66.1
56.3
65.6
67.2
63.0
67.8
60.1
63.1
60.5
52.9
57.3
60.7
54.8
59.0
52.9—
67.8
96.0
71.2
75.0
94.2
76.2
115.0
77.4
67.2
78.8
98.0
145.0
70.0
72.4
76.1
72.2
74.0
84.0
77.6
76.0
70.0—
98.0
160.2
134.1
160.3
132.5
143.0
146.0
165.8
130.1
135.5
136.6
125.1
131.3
144.7
135.0
125.1—
165.8
E K Total
15.8 26.0 41.8
21.9 36.8 58.7
15.6
8.7
49.0
8.1 16.8
18.7 25.8
81.0
46.5
9.2 24.8
26.8
34.0
2.8 19.4 22.2
0.0
—0.2 0.4
10.0
0.2
12.3 18.5 30.8
11.7 12.8 24.5
5.8 12.2 18.0
13.6 15.1 28.7
9.4 11.8 21.2
4.7 0.6 5.3
5.4
4.0
0.0
5.6 9.6
—0.2— 0.4— 0.2—
21.9 36.8 48.7
E
80.0
84.8
85.6
74.8
75.0
74.8
70.0
63.0
67.6
72.4
74.8
66.3
66.5
66.7
65.4
60.2
63.0
63.0—
64.8
K
122.0
108.0
124.0
102.3
102.0
196.0
102.2
94.0
98.2
98.4
155.0
88.5
85.2
88.3
87.3
85.8
84.6
77.6
81.6
61.6—
122.0
Total
202.0
192.8
177.1
177.0
177.0
168.2
166.0
160.9
160.0
154.6
153.8
153.5
150.0
144.6
144.6—
202.0
* P, parakeratosis; H, hyperkeratosis (prevalent in the examined sections); E, Malpighian layers;
K, stratum eorneum.
t Surface epithelium overlying the tumors.
t Lichen ehronicus simplex, hypertrophie discoid lupus erythematosus.
§ Senile keratoses, cutaneous horns.
Fibromas, histioeytomas, epidermal cysts, acute dermatitides, liehenoid drug eruption, chronic
lymphedema.
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sections were stained with Barrnett's dihydroxy-
dinaphtyl-disulfide compound which is generally
considered to react specifically with free SH (2).
Before staining, a separate set of sections was
exposed to thioglycolic acid. Thiols reduce disul-
fide groups (SS) to Sil, and allow therefore a vis-
ualization of the total sulfur (S) in form of Sil (3).
In a control set the staining reaction was blocked
with ethyl-maleimide (2). To insure standard con-
ditions the slides were processed in only two
batches by the same person and the same solutions
were used for each batch.
The spectromicrophotometric equipment con-
sisted of the following components :* 1. A tungsten
ribbon filament lamp with a 3-step transformer
and a condensing quartz lens, 2. a grating mono-
chromator (250 mm. focal length, 600 grooves per
mm.) with an ultra-violet condensor, 3. a monocu-
lar microscope with Abbe condensor and achro-
matic objectives, 4. a photometer head represented
by a photomicrographic camera with a focusing
magnifier lens, a reflex back with ground glass
screen, and a light-tight connection with the eye-
piece of the microscope, and 5. an electronic pho-
tometer with a density scale uniformly divided
into 0.02 units. This instrument could be stepped
up to multiply intensities over four ranges up to
1000 times. The electronic search unit was cable-
connected with the photometer proper and there-
fore mobile. Attached to the search unit was a
conical extension piece with an opening of of
an inch.
This equipment was so arranged that the light
from the tungsten lamp passed through the
monochromator where it was diffracted into a con-
tinuous spectrum. By setting the monochro-
mator at a selected wavelength a very narrow
light band of that wavelength only was directed
through the microscope, and a practically mono-
chromatic and enlarged image of the stained
section appeared on the screen of the camera. The
extension piece of the photoelectric search unit
was then placed in light-tight contact with a fixed
point on the screen which was occupied by the
image of the section. By removing the slide on the
microscope stage, different sites of the section
were successively projected onto the fixed point
of the screen from where their different light in-
tensities were picked up by the search unit. The
* The instruments 1. to 4. were obtained from
Bausch and Lomb Optical Co., Rochester 2, N. Y.,
the photometer and its accessories from Photovolt
Corp., New York 16, N. Y. For general and de-
tailed discussions of the apparatus and the pro-
cedure of spectromicrophotometry with visible
light, see the references 25, 16 and 24.
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FIG. 1. Light absorption curve of the dye-SH
complex.
electronic impulses registered on the photometer
scale by the play of the needle and indicated, in
photoelectric or density units, the different emis-
sions received from the separate points of the
section.
In each slide many sites of the Malpighian layer
and of the stratum corneum were measured, and
average values were established. This procedure
was always carried out by the same observer, and
all findings were rechecked in several sections and
at different times. The density values of any one
disease, as given in the following tables, were
calculated as averages of the figures obtained from
all sections of the disease.
For comparable microphotometric results it
was necessary to determine accurately the thick-
ness of the sections. Microtome settings are
usually inaccurate, and various methods have
been devised to determine section thickness in-
directly (10, 25). Where absolute values are needed
one of these methods must be used. For compara-
tive purposes, however, only relative values are
required. It was therefore possible to employ
the photometric method for the determination of
the section thickness.
First the usability of the photometric method
was tested on blank paraffin of six sections each of
5, 6, 7, 10 and 15 ,, i.e. ona total of thirty sections.
The readings obtained from the blank paraffin
were reduced by the density values of the blank
slides after which the means of the paraffin thick-
nesses were found to be, in the sequence of the
microtome settings from 5 to 15 i, 24.2, 28, 28.6,
33.4 and 37. It appeared, therefore, that the
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TABLE 2
SH and SS levels of the lesions examined in decreasing order
Precanceroses
Parakeratotic lesions
Verrucae
Prickle cell epitheliomat
Basal cell epitheliomat
Seborrheic keratoses
Various dermatoses
Normal skin
Papillomas
Kerato-acanthomast
Leukoplakias
Lichen planus
Ichthyosis
Psoriasis
* See Table 1.
t See Table 1.
165.8 *
160.3 P
160.2 P
146.0 P
144.7 P
143.0 11*
136.6
135.5
135.0 P
134.1 II
132.5 H
131.3 H
130.1 H
125.1 P
Kerato-acanthomast
Leukoplakias
Verrucae
Seborrheic keratoses
Ichthyosis
Psoriasis
Normal skin
Prickle cell epitheliomat
Lichen planus
Various dermatoses
Parakeratotic lesions
Papillomas
Basal cell epitheliomast
Precanceroses
58.7 H
46.5 H
41.8 P
34.0 H
30.8 H
28.7 P
24.5
22.2 P
21.2 H
18.0
16.8 P
9.6 P
5.3 P
0.2 P
method was accurate enough for use on the sec-
tions to be stained, and it was subsequently ap-
plied to all sections before staining. The results
thus obtained revealed many minor variations
and a few major deviations of section thickness.
The density values of the dye-Sll complex were
correspondingly corrected, and the figures in the
following tables are corrected values.
Since different substances are characterized by
specific light absorption peaks, a considerable
error could be introduced into the measuring pro-
cedure if white light or light of random wave-
length were used for photometric illumination
(17). The specific absorption peak of the dye-SH
complex was therefore determined as shown in
fig. 1. A comparison of the absorption curves in
this figure reveals that the specific absorption
peak of the dye-SR complex lies at the wavelength
of 545 mt.* Therefore, monochromatic light of
this wavelength was used exclusively for the
microscope illumination.
RESULTS
Table 1 shows, in density units, the relative
values of epidermal SIT, SS and total S in normal
skin and in the diseases examined. The order of
the diagnoses corresponds to the levels of total
5, from the highest to the lowest. Eight disease
* Cafruny et al. (6) and Teiger et al. (26) used
monochromatic light of 530 mgi. The discrepancy
between this peak absorption and ours could be
due to different monochromator slits or because
these authors used fast blue RR instead of tetra-
zotized diorthoanisidine as indicator.
groups have a higher total S content than normal
skin. All of these eight are characterized by
hyperkeratinization. On the other hand, there
are five diseases with a total S lower than normal.
Among these are psoriasis and lichen planus.
The figures for free SH (table 2) reveal no
characteristic pattern. Almost as many diseases
have less as have more epidermal SIT than normal
skin. Also, among those with low SR levels are
more or less hyperkeratinized lesions, e.g.,
kerato-acanthoma, leukoplakia, lichen planus and
psoriasis.
The figures for bound 511 (SS) (table 2) were
obtained through subtraction of free SH from
total S. Because the total S values appear well
patterned (see above), there also is good corre-
spondence between the SS value and the degree
of keratinization. However, 7 of the 13 disease
groups have lower SS values than normal skin.
Among these are lichen planus and some of the
"parakeratotic lesions" (lichen simplex chronicus
and hypertrophic erythematosus discoides).
A comparison of the sulfur gradients, i.e. the
differences between S content of the epidermis
and the stratum corneum (AS, ASH and ASS
in table 3) reveals that the stratum corneum
always contains more S than the epidermis, and
that the normal skin has the lowest AS value.
Table 3 also shows that lesions with little or no
hyperkeratinization (basal cell epithelioma,
Total SH Total SS
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TABLE 3
Gradients of SH, SS and S between Malpighian layers and stratum corneum, in decreasing order
sH ss s
Verrucae 31.8 * Prickle cell epithelio-
mast
16.6 P Verrucae 42.0 P
Precanceroses 30.2 P Seborrheic keratoses 15.6 H Precanceroses 31.8 P
Parakeratotic lesions 28.1 P Kerato-acanthomast 14.9 H Prickle cell epithelio-
mast
28.2 P
Basal cell epithelio- 23.3 P Verrucae 10.2 P Parakeratotic lesions 27.5 P
mast
Prickle cell epithelio- 21.6 P Leukoplakias 7.1 H Seborrheic keratoses 27.4 H
mast
Psoriasis 19.3 P Various dermatoses 6.4 Leukoplakias 27.0 II
Papillomas 17.0 P Ichthyosis 6.2 H Kerato-acanthomas 23.2 H
Lichen planus 16.7 H* Lichen planus 2.4 H Various dermatoses 22.0
Various dermatoses 15.6 Papillomas 1.6 P Psoriasis 20.8 P
Seborrheic keratoses 11.8 H Psoriasis 1.5 P Basal cell epithelio-
mast
19.2 P
Leukoplakias 9.9 H Normal skin 1.1 Lichen planus 19.1 H
Ichthyosis 9.3 H Precanceroses 0.6 P Papillomas 18.6 P
Normal skin 9.3 Parakeratotic lesions —0.6 P Ichthyosis 16.1 II
Kerato-acanthomast 8.3 H Basal cell epithelio-
mas
—4.1 P Normal skin 10.4
* See Table 1.
t See Table 1.
papilloma, lichen planus, ichthyosis) have low
S gradients.
However, the iSll values are more instruc-
tive than the zS figures (table 3). In normal skin
the stratum corneum should be expected to con-
tain no more Sil than the Malpighian layers.
Actually, some increase in SH occurs in the
stratum corneum, although very little. This
increase is probably due to the fact that three of
our ten "normal" specimens were from the soles,
i.e. from a region whose hyperplastic stratum
corneum is supposed to contain more Sil than
other regions of the normal skin (15).
In all of the examined diseases, without excep-
tion, the stratum corneum contains more SIT
than the epidermis (table 3). In general, the
order of magnitude proceeds from high LSll
values in parakeratotic lesions to low SIT gradi-
ents in hyperkeratoses.
In 12 of the 14 groups the stratum corneum
contains more SS than the epidermis (table 3).
6 out of 8 groups with high SS gradients are
hyperkeratotic, and only two are predominantly
parakeratotic.
Because of the small number of cases examined
in most of the individual diseases, differential
diagnostic characterizations are hardly possible.
However, in some instances the sulfur levels show
certain trends which fit well into a general pat-
tern.
In ichthyosis the 511 and S values are virtually
normal, in the epidermis as well as in the stratum
corneum. Only a high SS content of the stratum
corneum distinguishes ichthyosis from normal
skin.
All sulfur values of psoriasi.s and lichen planws
are relatively low, the SH and total S being even
lower than in normal skin. Only in the stratum
corneum are these levels slightly higher than
normal. An unexpected difference between
psoriasis and lichen planus is a significantly
higher SS level in the former.
Malignant lesions are characterized by a rela-
tively high SH and S of the stratum corneum.
However, due to the extremely low SS of both,
their epidermis and stratum corneum, the total
is rather low.
Leukoplalcia differs from all other precancerous
and malignant lesions because of its high total S
which results from a high SS level.
Kerato-acanthoma shows the same charac-
teristics as leukoplakia but more pronounced. It
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therefore differs considerably from the epithe-
liomas.
Verrucae contain the highest S content of all
lesions. Their free SR is very high, particularly
in the stratum corneum, and they contain much
SS. These values are suggestively diagnostic
since in no other lesions are all of the sulfur levels
increased to such an extent.
The sulfur values of tumor cells and of horn
inclusions are shown in table 1. Epitheliomatous
cells contain relatively little 511, SS and S, less
than the epidermis overlying the tumors. In
contrast, the epithelial cells of kerato-acanthomas
show more Sil and S than the surface epithelium.
In kerato-acanthomas, leukoplakias and other
precancerous lesions the sulfur content of horn
inclusions is higher than that of the stratum
corneum. In basal cell epitheliomas and in
seborrheic keratoses it is lower.
DISCUSSION AND CONCLUSIONS
According to the literature (3, 4, 20) the normal
stratum corneum contains only small amounts of
511. Yet, photometrically, relatively greater
quantities of 511 were found in the normal
stratum corneum, more even than in the Mal-
pighian layers. As mentioned above, this was
probably due to the higher than normal SR
content of the plantar epidermis which com-
prised part of our material (15). At any rate, the
SH of normal epidermis is rather low (9.3 in a
range of 8.3 to 31.8); moreover, if the plantar
skin is excluded the i.ISH becomes negative, i.e.
in general, there is less SH in the stratum corneum
than in the Malpighian layers of normal skin.
The SS gradient of normal epidermis is low
(1.1 in a range of —4.1 to 16.6), i.e. the normal
stratum Malpighii contains about as much 88 as
the stratum corneum.
In accordance with the low gradients of SS
and SH the difference in total S between the
normal stratum Malpighii and the stratum
corneum is small. The zS is 10.4 which is the
lowest of the entire range from 10.4 to 42. This
means that in normal skin the total amount of
sulfur of the stratum corneum compared with that
of the Malpighian layers is increased less than in
any skin disease, whether hyper- or hypokera-
totic.
In the dermatoses examined, the gradient of
total S is therefore always higher than in the
normal epidermis. Despite this high S there is
less total s in the stratum corneum and in the
entire epidermis of some skin lesions than in the
normal skin (see table 1). With two exceptions
all of these lesions are hypokeratinized (e.g.
fibromas, histiocytomas, cysts, dermatitides,
papillomas, basal cell epitheliomas). Therefore,
their low S content (between 144.0 and 154.6 in a
range from 144.0 to 202.0) can be readily under-
stood. However, in psoriasis and lichen planus,
the lower than normal S values (153.8 and 153.5
as compared with 160.0 for normal skin), can
only be accepted with a view to other, more
highly keratinized lesions which have higher
than normal S levels (e.g. verrucae, kerato-
acanthomas, seborrheic keratoses, leukoplakias,
see table 1). On the whole, more highly kern-
tinized lesions have actually a higher concentra-
tion of S, and contain more sulfur, than less
keratotic lesions.
This conclusion agrees with the high Sil and
SS values found in abnormal horny layers (70.0
to 98.0 and 0.4 to 36.8; in the Malpighian layers
52.9 to 67.8 and —0.2 to 21.9). In almost all
skin diseases the content of 511 as well as of SS
is higher in the stratum corneum than in the
Malpighian layers.
Most of these findings are in accord with
analogous data in the literature. Parakeratotic
lesions showed high SIT contents of the stratum
corneum (21, 4, 5, 22); Steigleder (21) found
also much SS in parakeratoses.
On the basis of our results skin diseases are
characterized by their higher than normal L8 and
by levels of SH as well as of $8 which are in almost
all instances higher in the stratum corneum than
in the Malpighian layers. Furthermore, highly
keratinized lesions contain more total 8, and in
a higher concentration, than less keratotic lesions.
A further differentiation concerns the different
types of hyperkeratinized lesions. As is visible
from table 2 the highest SIT values occur in
parakeratoses (146.0 to 165.8 in a range of
125.1 to 165.8) while high SS values are prevalent
in hyperkeratoses (38.0 to 58.7 in a range of 0.2
to 58.7); vice versa, parakeratoses contain
generally less SS than hyperkeratoses (0.2 to
16.8 in the range of 0.2 to 58.7). This again con-
firms the reports on the histochemically observed
high amounts of SR in the stratum comeum of
parakeratoses (see above). There is also good
agreement between the relatively high photo-
metric values of hyperkeratoses and analogous
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findings in the "hard keratin" of so-called super-
keratinizations (18).
On the other hand, in psoriasis and lichen
planus the photometric values for Sil and SS
seem to differ from the histochemical findings of
the literature and from our photometric data in
other parakeratoses and hyperkeratoses. In
psoriasis the values for SH and total S, and in
lichen planus the corresponding values for SH,
SS and S were found to be lower than in normal
skin. However, these differences between the two
diseases and the normal skin are relatively small,
especially if considered in relation to the respec-
tive ranges (see tables 1 and 2). Therefore, if the
thick, "hyperchromatic" stratum corneum of the
soles would not have been included in our mate-
rial the figures for psoriasis and lichen planus
would be higher than those for normal skin. In
this connection it should be remembered that the
so-called normal SH and SS of the epidermis
shows considerable variations, depending not only
on individual but also on regional factors (15).
At any rate, regardless of possible discrepancies
in special cases, it appears that parakeratoses, as
a whole, have a high total SH, hyperkeratoses a
high total ,SS, and vice versa.
As mentioned above, because of the small
number of cases examined no definite conclu-
sions can be drawn from the results obtained in
separate diseases. However, a few findings de-
serve a short discussion.
The figures for ichthyosis (normal Sil and S,
relatively high SS of the stratum corneum)
seem to characterize this condition, in agreement
with Rothman's view (18, 19), as a special type
of shedding anomaly in which the actual kera-
tinization process is similar to that of normal
skin.
The high SS levels of leukoplakias represent a
characteristic of superkeratinizations which
occur in precancerous lesions (18). In this con-
nection, the extremely low SS values of the sur-
face epithelium of malignant tumors may indi-
cate a characteristic of malignant lesions which
distinguishes them from precanceroses and from
benign lesions, e.g. leukoplakia and kerato-
acanthoma, whose surface epithelia have high
sulfur values. On the other hand, the differences
in sulfur content between malignant and benign
tumor cells seem so considerable that they may
be usable for a differential-diagnosis between
these lesions: Epithelioma cells are relatively
poor in Sil, SS and S, while acanthoma cells con-
tain relatively large quantities of Sil and par-
ticularly of S (Achten (1)). However, it should be
noted that Steigleder (21) found a histochemi-
cally normal appearance of SH and SS in basal
and prickle cell epitheliomas.
Analogous to benign and malignant tumor
cells the horn inclusions of benign lesions and
precanceroses seem to contain more sulfur than
those of malignant tumors.
In general, therefore, malignant structures con-
tain less sulfur than prematignant lesions, benign
tumor cells and horn inclusions.
The differences between the sulfur levels of
normal and abnormal epidermis emphasize the
role of sulfur in abnormal keratinizations. A
study of the pathologic mechanisms by which the
increases of epidermal sulfur occur may eventu-
ally provide a better understanding of its func-
tions. The results of the present study reveal a
rather consistent pattern of sulfur metabolism in
the abnormal epidermis, and they also offer
thereby considerable evidence for the usefulness
of the spectromicrophotometric method em-
ployed.
SUMMARY
The equipment and procedure of the spectro-
microphotometric method are described, the use
of this technic for the determination of section
thickness is explained, and an outline is given of
the standardization of the monochromatic illumi-
nation employed.
In normal epidermis the figures obtained on
ten specimens from different skin regions show
that the Malpighian layers contain much more
suffhydryl than, and as much disuffide as, the
stratum corneum, and that the total sulfur of the
stratum corneum is less increased over that of
the Malpighian layers than in any skin disease.
Dermatoses are characterized by higher than
normal sulfur gradients between Malpighian
layers and stratum corneum. Also, in almost all
instances the sulfhydryl as well as the disuffide
content of their stratum comeum is higher than
that of the Malpighian layers. Furthermore,
highly keratinized lesions contain more sulfur,
and in a higher concentration, than less keratotic
lesions.
Parakeratoses, as a whole, contain a high total
of sulfhydryl, hyperkeratoses, including super-
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keratinizations, a high total of disuffide, and vice
versa.
Malignant structures seem to contain less sul-
fur than premalignant lesions, benign tumor cells
and horn inclusions.
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